This paper identifies a causal effect of openness to international trade on growth. It does so by using tariff barriers of the United States as instruments for the openness of developing countries. Trade liberalization by a large trading partner causes an expansion in the trade of other countries. Trade expansion induced by greater market access appears to cause a quantitatively large acceleration in the growth rates of developing countries. Eliminating existing developed world tariffs would increase developing country trade to GDP ratios by one third and growth rates by 0.6 to 1.6 percent per annum.
Introduction
The correlation between openness to international trade and both income and growth depicted in Figures 1 and 2 has triggered a lively debate as to whether international trade causes better growth outcomes. On one 'side' of the debate are advocates of free trade such as Arvind Panagariya (2004) who argue that countries perform better with outward orientation than with import substitution. On the other side are those who take a more skeptical view of the evidence on the relationship between trade and growth, most systematically expressed in Rodriguez and Rodrik (2000) and Rodrik et al. (2004) . The skeptical view is that the quality of institutions "trumps" anything else and that integration has essentially no independent effect on growth. This paper provides some evidence against the skeptical view by showing that increased developing-country openness caused by declining developed world tariffs raised developing-country growth. negotiations with other developed economies, US tariff reductions coincided with similar tariff reductions by other developed economies. 2 The openness of developing countries measured by current-price trade to GDP ratios and exports to GDP ratios expanded as developed world tariffs fell ( Figures 3 and 4) . Some of the measured expansion of trade to GDP ratios in the 1970s may have been due to the temporary increase in commodity prices -openness measured at constant prices does not greatly increase until later ( Figure 5 ).
What is evident from Figures 3 to 5 is that a large increase in developing-country 1 While some communist countries received the US MFN tariff, most were subjected to a much higher tariff. Other developed countries were much less prone to imposing punitive import taxes on imports from communist countries. trade since the late 1980s has been associated with relatively modest reductions in the average US MFN tariff. A non-linear relationship between tariffs has been studied before, and one of the leading explanations of this relationship is that very low tariffs facilitate vertical specialization whereby countries specialize in particular stages of a good's production (Kei-Mu Yi, 2003) . Small reductions in tariffs can cause a surge in international trade. Figure 6 shows that the proportion of US MFN tariffs that might be labeled as "low" increased substantially in the 1980's and 1990's, including a large proportion of items that were scheduled to become tariff-free by 2005. The proportion of low tariffs also seems to be associated with the growth in developing country openness. This suggests an alternative set of instruments for developingcountry openness -the proportions of US MFN tariffs that fall into arbitrary ranges.
This paper considers whether developed country trade liberalization (proxied by US MFN tariffs) induced an expansion in the openness of developing countries. It concludes that it did. This paper also asks whether that induced trade expansion caused an acceleration in the growth rates of developing countries. This paper also concludes that it did.
The theoretical effect of increased trade on developing country growth is ambiguous since, for example, poor countries might end up more specialized in commodities that experience slow productivity growth (Alwyn Young, 1991), or research in the developing country might be dampened (Gene Grossman and Elhanan Helpman, 1991).
But there are many channels through which access could increase growth. James Tybout (2001) presents evidence that trade causes the markets for the most efficient plants to expand and that exposure to foreign competition improves intra-plant efficiency. Liberalization by wealthy countries may facilitate technological transfers to poor countries and it enlarges the market that the typical developing country firm operates in, potentially though not necessarily spurring innovation (Grossman and Helpman, 1991 Empirical studies of the effect of trade on growth are usually either cross-country studies using aggregate data, or within-country studies using plant-or firm-level data.
This paper has two main differences from most existing cross-country studies of the effect of trade on growth. Firstly, it exploits an exogenous variation in the openness of developing countries -variation caused by demand shifts following developed-country trade liberalization. The paper is therefore most similar to Frankel and Romer (1999) who use geography as an instrument for trade in a cross-country regression of income levels on openness -market access might be viewed as a trade-policy equivalent of geography. But since market access has more time variation than does geography, this paper has greater flexibility to control for the effect on growth of persistent factors such as the quality of institutions using a panel of growth rates.
The conclusion of most of the cross-country studies is that countries with lower trade barriers grow faster. Dollar (1992) This paper is organized as follows. Section 2 presents the empirical specification.
Section 3 describes the data. Section 4 presents and discusses the empirical results.
Section 5 concludes.
Empirical Strategy
Developed country tariffs have been substantially reduced in the post-war period after successive rounds of multilateral trade negotiations under the General Agreement on Tariffs and Trade (GATT). Of particular note is the substantial reduction in tariffs achieved at the conclusion of the "Kennedy Round" of trade negotiations in 1967.
The reduction in US tariffs evident in Figure 3 was mirrored in other developed countries. As developed world tariffs began to decline, the trade of some developing countries quickly expanded. The empirical strategy is to examine whether the increase in openness induced by greater market access caused faster growth in developing countries. I use US MFN tariff data as instruments for the openness of developing countries in a regression of growth on openness. The regression will pool IV regressions of growth on openness for individual countries, where the pooling assumption is that the causal effect of openness on growth -β in Equation 1 -is the same for each country. I choose the following simple specification for the growth equation:
where rgdppc is real per-capita GDP, open is the ratio of trade to GDP, subscripts c and t respectively denote country and time, and D c and D t are full sets of country and year dummies respectively. Growth is simply modelled as the sum of a country fixedeffect, a year fixed-effect, a country-specific trend and a function of each country's openness to international trade. Even though the dependant growth rate variable is an annual growth rate, the specification allows a permanent increase in openness (above its trend) to have a permanent effect on growth rates. Openness to international trade depends on market access and is modelled according to:
where access is market access at time t that I proxy with US MFN tariffs. Since access is going to be used as an instrument for open it is not of immediate concern that the US MFN tariff is an imperfect measure of access, the important concern is the exogeneity of the US MFN tariff to developing country growth in the sample. The presence of the trend in the specification is motivated by the concern that country growth rates and openness to international trade may exhibit trends that are unrelated to market access developments. This is of concern since market access also displays 
Data
Income Data constructed using a Laspeyres Index, and rgdpch that is constructed using chained weights. I also use real GDP per equivalent adult rgdpeqa, real GDP per worker rgdpwok, and real GDP that has been adjusted for trading gains or losses stemming from movements in the terms of trade rgdptt. I define a country to be developed in 1960 if it had per capita GDP that was at least 50 percent of US levels -this is the variable y in the PWT. I added Japan to this list because of its role in multilateral trade negotiations. 3 All other countries are classed as developing. Only developing countries are included in the sample.
Openness I obtain two measures of openness from the PWT: openc is the ratio of exports plus imports to GDP at current prices; openk is that ratio at constant prices. I add to these the ratio of exports to GDP at current prices sourced from the World Bank's World Development Indicators (WDI). the simple average MFN tariff; and the proportions of US MFN tariffs that fall into several arbitrary ranges -0 percent; greater than 0 but less than 5 percent; greater than 5 but less than 10 percent; and greater than 10 but less than 20%. 4 
US MFN Tariffs

Results and Discussion
All regressions use annual data from 1960 to 2000 and only include developing countries. Table 1 summarizes the OLS estimates of β in Equation 1 -the effect of openness on growth. Because openness may be endogenous to growth OLS need not identify β, and the results themselves give little ground for concluding anything about the relationship between openness and growth. The OLS estimates vary greatly depending on which measure of openness is used, and to a lesser extent they vary depending on the measure of growth used. When openness is measured by the current price ratio of exports plus imports to GDP there is usually no significant relationship between openness and growth, with the slight exception of when growth has been adjusted for movements in the terms of trade so that it measures real output rather than real income. A significant negative relationship is usually apparent when openness is measured by the constant-price ratios of trade to GDP, with the exception again being when growth is adjusted for the terms of trade. Finally, when openness is measured by current price exports to GDP, a significant positive relationship exists between openness and growth. Table 2 reports OLS results from a slightly different specification where the log of the openness ratios have been used rather than their levels. The results are broadly similar to Table 1 , though there has been some increase in the significance of some estimates obtained using trade to GDP ratios measured at current prices. 
OLS Results
open ct = D c + γ c t + δaccess t + ε 3ct(3)
Instrumental Variables Results
The IV results in Table 5 Table 6 contains IV results from a slightly different empirical specification -the log of the openness measures have been used as the explanatory variable in place of their level. The results are similar to Table 5 . The effect of openness is still largea doubling of openness for this sample of countries increases the annual growth rate by about 1.5 to 2 percentage points. Tables 7 to 10 report IV results obtained using alternative sets of instruments.
In Tables 7 and 8 only the average US MFN tariff has been used to construct the instruments. The results are similar to Tables 5 and 6 . One difference is that in Table 7 the point estimates increase when the constant price trade to GDP openness measure is used, so that these estimates are now very similar to the estimates obtained using the current price openness measures. The other difference in Table 7 is that the estimates are now usually only marginally significant when exports to GDP is used as the openness measure, while in Table 8 the estimates are usually insignificant when openness is measured as the log of trade to GDP at constant prices. Tables 11 and 12 report IV results excluding high-openness, high-growth Hong
Kong and Singapore to ensure that the results are not driven by these countries.
Since the regressions include country fixed-effects there is no prior reason to believe that the results are driven by Hong Kong and Singapore. This is confirmed by the results, which are very similar to those reported in Tables 5 and 6 .
Implications
These results suggest that increases in developing country trade induced by better access to developed country markets could have a meaningful effect on economic outcomes in developing countries -at least for those willing and able to expand Tables 5 and   6 generally suggest an increase in growth of between 0.6 and 1.6 percent per annum.
This is a large effect, but not implausibly large given that the median developing country in the sample had a GDP of just $9 billion in 2000, and therefore might have much to gain from being more open. The fact that the regression estimates have been obtained from forty years of growth data also suggest that this growth dividend could be very prolonged.
What the results do not say is through what channels market access increases developing country growth -for example whether it is through reallocation of resources to more productive uses, technological transfer, innovation, agglomeration, or terms of trade improvements leading to factor accumulation. While persistent institutions should be accounted for by the country fixed effects and country-specific trends, it is also possible that the results are driven by improved market access causing the quick reform of institutions to forms more favorable to growth. In the absence of extensive panel data on institutional quality it is impossible to exclude that possibility.
In this case, access to developed country markets still appears to be a good thing for developing countries. But whatever the causal mechanism developing countries also need to play their part. Strictly interpreted, the results only suggest positive growth outcomes for countries that expand their trade when market access improves.
Trade depends on all countries' barriers. While improved access to developed country markets can expand developing country trade, it can do little for an economy that is essentially closed.
Conclusion
This paper examined whether improved access to developed countries' markets raises developing country growth. The paper concludes that it does. Decreased developed country trade barriers increase developing world trade. This induced trade expansion causes an acceleration in the growth rate of developing countries. Developing countries that expanded their trade the most in response to improved access to developedcountry markets saw their growth rates increase relative to other developing countries. 5 The simple average trade to GDP ratio in 2000 was 0.90. . Different measures of income growth and openness have been employed in each regression. The growth measure used in the regression is reported in the first column. The openness measure employed is reported in the top row. Standard errors are reported in parentheses. ***, **, and * denote significance at the 1, 5 and 10 percent levels respectively. I report the number of observations and the number of developing countries in the sample. Growth data comes from the Penn World Tables 6.1 (PWT), while openness comes from either the PWT or the World Development Indicators. Table 3 to the 2005 US MFN tariff schedule. These estimates are reported in the second row of Table 13 . For example, the first-stage estimates obtained using current price trade to GDP ratios suggest that the average trade to GDP ratio would increase by 0.24. These estimated openness increases are then multiplied by the coefficients on openness from IV growth regression results reported in the corresponding columns of Table 5 . For example, the estimates obtained by using trade to GDP ratios at current prices and per capita GDP growth measured using Laspeyres indexes suggest an increase in developing country growth rates of 1.1 percent per annum. The US MFN tariff schedule was obtained from the USITC's DataWeb at www.usitc.gov, and specific tariffs have been converted to ad-valorem equivalent tariffs using tariff-line level data on import unit values. Table 14 . For example, the first-stage estimates obtained using current price trade to GDP ratios suggest that the average log trade to GDP ratio would increase by 0.39. These estimated openness increases are then multiplied by the coefficients on openness from IV growth regression results reported in the corresponding columns of Table 6 . For example, the estimates obtained by using log trade to GDP ratios at current prices and per capita GDP growth measured using Laspeyres indexes suggest an increase in developing country growth rates of 1.2 percent per annum. The US MFN tariff schedule was obtained from the USITC's DataWeb at www.usitc.gov, and specific tariffs have been converted to ad-valorem equivalent tariffs using tariff-line level data on import unit values. Figures 1 and 2 show the unconditional association between levels or growth of GDP per capita using rgdpl (Laspeyres series) from the Penn World Tables 6.1 ('PWT') and the trade to GDP ratio in 1995 at current prices from the PWT. Current Price (Exports + Imports)/GDP Figure 3 plots the average US MFN tariff and the GDP-weighted average of trade to GDP ratios for developing countries. Figure 4 plots the average US MFN tariff and the GDPweighted average of export to GDP ratios for developing countries. See the data description for the details of the construction of the average MFN tariff. Trade to GDP is from the Penn World Tables 6.1 and is measured at current prices. Exports to GDP is from the World Bank's World Development Indicators and is measured at current prices. Figure 5 plots the average US MFN tariff and the GDP-weighted average of trade to GDP ratios for developing countries measured at constant prices. Figure 6 plots the proportion of US MFN tariffs that are less than or equal to 5 percent and the GDP-weighted average of trade to GDP ratios for developing countries measured at current prices. See the data description for the details of the construction of MFN tariffs. Trade to GDP is from the Penn World Tables 6.1. 
